THE FAILURE OF GERMAN LOGISTICS DURING THE
ARDENNES OFFENSIVE OF 1944

A thesis presented to the Faculty of the U.S. Army
Command and General Staff College in partial
fulfillment of the requirements for the
degree

MASTER OF MILITARY ART AND SCIENCE
Military History

by

JAMES L. KENNEDY, JR., MAJ, USA
B.S., Presbyterian College, Clinton, South Carolina, 1988
M.S., Florida Institute of Technology, Melbourne, Florida, 1998

Fort Leavenworth, Kansas
2000

Approved for public release; distribution is unlimited.

DTIC QUALTET IKGD

AT

20001204 060




MASTER OF MILITARY ART AND SCIENCE

THESIS APPROVAL PAGE

Name of Candidate: Major James L. Kennedy, Jr.

Thesis Title: Importance of German Logistics during the Ardennes Offensive of 1944

Approved by:

, Thesis Committee Chairman

LTC Telemachus C. Halkias, M.S.

, Member

Samuel J. Lewis, Ph.D.

, Member

LTC Billy J. Jordan, Jr., B.B.A.

Accepted this 2d day of June 2000 by:

, Director, Graduate Degree Programs

Philip J. Brookes, Ph.D.

The opinions and conclusions expressed herein are those of the student author and do not
necessarily represent the views of the U.S. Army Command and General Staff College or
any other governmental agency. (References to this study should include the foregoing
statement.) ‘ -

ii




ABSTRACT

THE FAILURE OF GERMAN LOGISTICS DURING THE GERMAN ARDENNES
OFFENSIVE OF 1944 by MAJ James L. Kennedy, Jr., USA, 121 pages.

This study investigates the role that logistics played in the failure of the German
Offensive in the Ardennes in 1944. The thesis explains that despite the incredible
buildup of forces and supplies, the inability of the German strategic and operational
logistics systems to properly equip, fuel, arm, and move forces caused the failure of the
Ardennes Offensive.

The concept of this thesis starts with the overall strategic military and political situation
of Germany in the fall of 1944 that Hitler used to base his decision to conduct the
offensive in December 1944.

The study then examines in detail the strategic capabilities during the buildup of supplies
and the operational level organization and planning for the offensive. An analysis of the

details on the impact of terrain, climate, allied air interdiction, and Operation Point Blank
is included in this chapter.

Then it examines the first weeks of the offensive and looks at the failure of the fuel and

arm and move tactical logistics functions. An analysis of the impact of logistics on
supporting operations is included in this chapter.
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CHAPTER 1
OVERVIEW OF THE GERMAN STRATEGIC SITUATION

On 16 December 1944, Hitler launched a massive attack through the Ardennes
with three armies and twenty-five divisions. This attack quickly stalled and failed to
meet any of the objectives set forth for success. Historians have cited many reasons for
the failure of the offensive: a staunch defense by American individuals and units,
Lieutenant General George Patton’s rapid northward movement of the Third US Army to
attack the southern flank of the German forces, Allied airpower, weather and terrain, and
Allied leadership. However, the foundation of the failure started months before the 16
December surprise attack. Since that fateful day, historians have tended to overshadow
the critical role of logistics in influencing the outcome of one of World War Two’s
greatest battles. The intent of this thesis is to show the critical and decisive role that the
failures in German logistics played in their defeat in the Ardennes. This thesis will
illustrate that the failure of the German strategic and operational logistics system to
properly equip, arm, fuel, and move German forces had the most direct influence on the
failure of the 1944 Ardennes Offensive.

Section I. German Military and Political Situation

By the fall of 1944, Hitler’s five-year military grip on Europe was in a
significantly different situation that it was at the beginning of the year. Since the start of
the year, Germany had suffered many military defeats and political setbacks. On the
Western Front, the Americans and British armies had landed in June at Normandy and
established a beachhead in “Fortress Europe.” Meanwhile, Rome fell to the Allies and

the Germans had fallen back to the Gothic Line in Italy. By the end of July the
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Americans had broken through at Avaranches and throughout August, Germans were
retreating across France toward Germany. Allied forces all but destroyed the best
German units on the Western Front in the Falaise Pocket. Also in July, German
industrial production began to decline as a result of the Allied strategic bombing
campaign. In August, the Allies had invaded Southern France and were rapidly
advancing up the Rhone Valley. Additionally, over 230,000 Germans were surrounded
in the West.! These forces were mainly located in the ports of coastal France and either
surrendered or were captured by the end of the year. Paris fell on 25 August, and the
northern and southern elements of the Allied forces in France were rapidly advancing to
link-up at Dijon, France. In September, American troops had entered German territory
south of Aachen. Total losses by the Germans in France (excluding Southern France
where losses were light) from 6 June to 11 September were 224,000 killed, captured,
wounded, or missing--an amount equal to one-half the German casualties in the west.? In
force strength, the Americans and British totaled ninety-six divisions along the Western
Front opposed by fifty-five German divisions.> To compare the size of forces, American,
British, and German infantry divisions were all organized with approximately 17,000
soldiers. Armored divisions varied slightly between countries with the British out
manning the others by approximately 3,000 soldiers.* Despite the similar organizations,
the Allied divisions were in a much better state of readiness than the German divisions.
German infantry and armored divisions, disorganized during the retreat, were in various
states of readiness.

On the Eastern Front, the situation was even worse. The Soviet summer offensive

had run its course by the end of July and the results were devastating for Germany.
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Operation Bagration decimated two German Armies--forcing one-third of the German
forces to retreat and causing the loss of over 350,000 German troops and 900 tanks.” The
Soviets had pushed German troops out of Russia and established footholds near Warsaw,
the Vistula, and on the Baltic Sea. In August, the Soviets occupied Rumania where the
valuable Ploesti oil fields were located. In September, the Soviets had 555 division-sized
units attacking Germans along the entire Eastern Front.* While 555 divisions seems
significant when compared to the number of divisions the Americans and British had on
the Western Front, a comparison shows a Soviet division equivalent unit had
approximately 4,000 to 5,000 troops.7 Finally, two armies of the German Army Group
Ukraine were trapped and virtually destroyed in Rumania. In Finland, nine German
divisions were unable to depart Finland and return to Germany‘ and could only remain
and guard the Petsamo nickel mines from capture by Russia.® In contrast to the Western
Front, Stalin halted his strategic bombing of Germany’s war production in July. Stalin
had two reasons fof this decision. First, he was anticipating a confrontation with America
and Britain after Germany’s defeat and would need a mobilized and militarized Germany
as an ally. Secondly, he was concerned with the cost of rebuilding Germany after the
war.’

In contrast to the overall military situation, Germany’s manpower was in a better
condition. From 1938 through 1943, the Wehrmacht mobilized over eleven million men.
Losses for the same period totaled over six million killed, captured, wounded, or
missing.'® Specifically, Hitler was concerned with the recent losses between June and
August 1944 of over one million soldiers killed, wounded, missing, or captured.11
Although Germany’s population was considerably militarized, significant military

3




manpower was still available by the fall of 1944. The available manpower was spread
over several sources of personnel. For example, despite using women in some roles,
Germany never mobilized women in any meaningful amount. There were about two and
one-half-million workers clearing bombed facilities and other areas of debris from Allied
bombing. Meanwhile, over three and one-half-million public administrators and one-
half-million men were deferred for occupational reasons. These personnel resources
amounted to an impressive reserve available for mobilization to support the war effort.
Furthermore, Germany was using approximately seven million foreign workers and
prisoners of war in many aspects of war production and civilian industry.12

In September 1944, Germany’s military totaled 327 divisions and separate
brigades including thirty-one armored divisions and armored separate brigades spread
over both fronts. While this is an impressive number of divisions, many of these units
did not exist but were still on the official records. Other units were so decimated they
were essentially combat ineffective. The total manpower was over ten million officers
and men in the Wehrmacht at the beginning of September. 13

Despite the large number of divisions reported, the low strength of troops in these
units concerned Hitler. To resolve the personnel readiness problems, Hitler appointed
Heinrich Himmler as Chief of the Replacement Army. Himmler developed programs to
purge staff offices, consolidate combat ineffective units, and transfer troops from the
Luftwaffe and Navy. Some other measures Himmler implemented were activating
soldiers who were deferred for medical reasons and placing them in special units to man
the Seigfried Line. He also took these newly activated soldiers and used them in jobs that

were not directly combat related to allow able combat troops to be sent to front line units.
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Finally, the age limit for volunteers dropped from age eighteen to age sixteen while the
oldest age increased from fifty-eight to sixty. To promote party unity and make the plan
acceptable to the public, Reich Minister Joseph Goebbels announced new mobilization
measures. Goebbels closed schools and theaters, increased the work week from forty to
sixty hours, temporarily abolished holidays, closed small shops of many types, and
denuded the staffs of government bureaus. All of these measures enabled Himmler to
create eighteen new divisions, ten separate brigades and nearly one-hurdred separate
battalions.!* These new units were fielded to fronts as necessary. The low manpower
situation in divisions was upgraded by taking soldiers from low-strength divisions and
sending them to another division while maintaining the hollow division on the books.

Germany’s political situation was also bleak. In Scandinavia, Finland negotiated
a separate peace with Stalin in August. Norway was virtually isolated from Germany by
the Allied naval blockade in the Baltic and North Sea. In September, Turkey and
Bulgaria broke away from the Axis. In the south, Italy was lost except for the northern
parts above the Gothic Line that remained under German control, and the Allies had
command of the Mediterranean Sea. Except for Hungary and Japan, Germany had no
Allies remaining to support her war effort. Even then, Hitler did not trust Hungary, but
he maintained the alliance because of her strategic oil and raw materials. Meanwhile,
Japan was negotiating with Germany to make peace with Russia while Japan was
separately worked toward a peace accord with the Russians."’

Therefore, the military and political situation on all fronts was cause for concern.
War production was beginning to decline, the Americans and the British were firmly
established in France, the Russians were seemingly unstoppable in the East and Germany
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was losing territory and allies. Furthermore, the military was largely a paper tiger that
had many units that were incapable of accomplishing any mission. With this military and
political situation in place, it is then important to understand the strategic situation of the
German economy at the time the Hitler developed the idea of the Ardennes Offensive in
the west.

Section II. German Industrial War Production Situation

Germany’s war economy was not structured for a long war of attrition. The war
lasted longer than Hitler had anticipated in 1938. The Nazi party primarily ran the
German economy and focused primarily on supporting the military. Despite the
difficulties that Germany faced on both the military and political fronts, German
industrial production to support the war effort was impressive in most areas. However,
there were two significant factors affecting the German industrial production: Allied
strategic bombing and the loss of important territory that Germany captured early in the
war. The remainder of this section will analyze the German war industry from the
beginning of 1944 until the middle of September 1944. Many different areas will be
analyzed and related to the influence on the Ardennes Offensive.

The primary factor affecting the German war industry was the Allied strategic
bombing campaign. The focus of “Operation Point Blank” changed with the focus of the
war. During the first half of 1944, British and American air forces concentrated their
efforts on the German aircraft and ball bearing industries believing this to be the
bottleneck for the German war machine. To overcome the vulnerability to air attack,
Germany rationed production output and dispersed production capabilities in these
industries. In May and June, as the Allies attempted to isolate the battlefield in
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preparation of their invasion at Normandy, they shifted their secondary efforts to German
oil and nitrogen (nitrogen is used in the production of explosives) facilities. In the long
term, damage to these industries would cause difficulties for the Germans if the Allied
landings were successful. Meanwhile, the Allied secondary effort of air attacks
continued on transportation, aircraft, and tank production sites. By September, the Allies
occupied a significant portion of Northern France. They quickly established airfields in
France and focused their air attacks on the German transportation and war production
industries and other targets deeper in Germany than they were able to range from
Britain.'®

The Allied air attacks on German war production industries had various results.
Germany had three large plants and one small plant that supplied all of the rubber
products for the armed forces. Allied bombing attacks on these plants and related
synthetic oil plants caused production to drop from a peak of 12,000 tons a month in
early 1944 to 6,000 tons in September.'” Despite this drop, the rubber supply would not
affect the war effort or the Ardennes Offensive.

In contrast to the rubber situation, the Allied air campaign against the synthetic oil
plants significantly affected the production of explosives. Explosive production fell from
60,000 tons in early 1944 to 20,000 tons in September. To put this drop in production in
perspective, explosive consumption in September for the armed forces totaled 70,000
tons. The difference between consumption and production caused dramatic reduction in
reserves resulting in rationing orders.'® Explosive production continued to fall below

actual consumption and hence caused some difficulties in supplying the required

ammunition for the offensive.




The next industry to be attacked was steel production. Prior to and during the
war, Germany had the largest steel production industry in Europe. However, there were
two weaknesses that could disrupt production. One was the dependence on foreign raw
materials. (Appendix A lists the raw materials Germany received from areas outside of
Germany.) The other was a vulnerability to air interdiction. Despite these
vulnerabilities, Germany produced two and one-half million tons in July 1944.
Approximately 70 percent of this production was from the Ruhr district. The Ruhr
district was critical to Germany’s war industry and was located just inside Germany’s
border with Belgium and France. It would be a primary target for Allied attacks to
damage the war effort once they entered Germany. Additionally, due to the loss of
occupied countries (Russia, Sweden, France, and Yugoslavia) and access to raw materials
located in these countries, the production of steel in the fall of 1944 was one-million tons
a month. Reserve stocks of raw materials and steel absorbed much of the loss of
production.19 Steel production would not be a significant factor in providing combat
vehicles or ammunition shells to the Ardennes Offensive.

Next, combat munitions production was relatively unaffected by the bombing
campaign and actually reached an all-time high during the third quarter of 1944. Shell
and casing production was unaffected except for special items that required the raw
materials from lost territories.. Production of ammunition at the nearly 5,000 plants had
tripled by the fall of 1944 over the production average of the past three years; weapons
production increased four times.2’ Production of shells would not affect the support of
the Ardennes, but the required explosives to fill the shells would restrict sufficient

supplies of ammunition.




The wheeled vehicle industry was unaffected by the air campaign. Production of
vehicles reached a high point in the summer of 1944. During the first ten months of
1944, the German Army Ordnance Department accepted 45,917 trucks, but truck losses
during the same period totaled 1 17,719.2' Production during the first half of 1944
averaged 9,000 vehicles a month but began to slow significantly due to fuel shortages and
backlog of transportation to move completed vehicles form the factories. Despite the
number of vehicles produced, the fuel shortages caused by deficiencies in the oil
production industry contributed to the inability to operate the vehicles on hand.?
Maintenance on motor vehicles also suffered because two of the three depot maintenance
facilities were located in France and Russia. These depots moved back to Germany to
prevent their capture. The depot in Russia relocated in the summer of 1943 and the one
in France moved in 1944. The relocation caused a lapse in service provided to the field
armies.”> Many units in the Ardennes Offensive would be without wheeled vehicles for
the attack. These shortages would force many units to use horses and wagons or use
bicycles for mobility.

Allied air attacks had very little impact on German armored vehicle production.
After stunning losses in Russia in 1943, Hitler started the Panzer program and gave it top
priority with an objective of 2,100 combat vehicles a month. He made this goal knowing
that the previous highest monthly production was 2,200 in February 1942. Although
Germany never reached the new goal, the tonnage production by June 1944 had increased
by seven times the amount of 1941.%* In spite of systematic Allied air attacks on the
eleven production plants, an average of 1,500 tanks and assault guns total was being
shipped to both fronts each month.” In contrast to the movement of wheeled vehicles,
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priority was given to movement of combat vehicles over wheeled vehicles. Units in the
Ardennes Offensive would not be hampered by a shortage of combat vehicles.

The final industry to be affected was the aircraft industry. The German aircraft
production was probably in the best situation of all war industries. Aircraft production
began to share top priority with the tank program starting in March 1944. Fighter output
was the main emphasis of the aircraft production program. During 1944, despite
relentless Allied bombing attacks against aircraft industry sites, the Luftwaffe accepted
25,860 fighters. Impressively, the production of single engine aircraft increased from
1,016 in February to a high point of 3,031 in September 1944.2® To counter the air attack
threat, Germany dispersed aircraft assembly sites. This dispersion plan reduced the effect
of the Allied air campaign and German aircraft production only dropped an estimated 15
to 20 percent. However, as Allied bombing started to erode the transportation system,
this dispersion became a significant disadvantage to production because the Germans
were unable to move parts, planes, and products to other plants.27 Of significant note, the
Me-262 jet fighter went into production in March 1944. Germany would have significant
aircraft to support the offensive. However, the types of aircraft, maintenance of the
aircraft, availability of spare parts, and availability of pilots would hamper Luftwaffe
efforts during the Ardennes Offensive.

The second factor affecting the industrial production was the loss of important
territory that supplied raw materials. Germany had few natural resources within her
borders: oil, coal, and nitrogen. Such resources were needed to support the long-term
war effort and were still available in mid-1944 but not in significant amounts. Germany
was heavily dependent upon trade or import from captured lands. At the beginning of
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1939, Germany received necessary war materials from several sourceé. (appendix A).
The prewar years and early successes allowed Germany to stockpile reserves of many of
these materials. However, due to the recent loss of these lands, Germany starteci to use
strategic reserves to match consumption demands. The majority of the countries listed in
table 1 were lost to German by the middle of September and Germany no longer received
natural resources for war production.?®

Coal was the one material that Germany had in abundance. Germany was one of
the world’s largest producers at the start of the war. Coal was used in the production of
more than 90 percent of the total energy produced in Germany. This energy produced
from coal was also significant as it provided the energy for the synthetic gas, oil, rubber,
explosives, and steel industries. Germany traded coal to occupied countries for other raw
materials. By March 1944, Germany imported 20 percent of her total coal
requireme:nts.29 Due in part to the significant amount of coal in Germany and the
relatively large effort it would require to damage this industry, the Allies did not
concentrate their air campaign efforts at the German coal industry until later in the war.
Coal would continue to support Germany’s war production and therefore indirectly
influenced the Ardennes Offensive.

In 1943, Germany’s oil production was slightly more than six-million tons: 25
percent from Germany, Austria, Poland, Alsace, and25 percent from the eighteen
synthetic oil production plants. Nine of the synthetic oil plants produced more than 90
percent of the total synthetic oil. Moreover, these plants provided over 80 percent of the
aviation fuel. Germany received the remaining 50 percent of oil from the Ploesti oil

fields in Rumania. With the exception of Hungary, Germany lost most of the oil-
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producing territories she had either occupied or controlled by the middle of 1944. The
vital Polesti oil fields in Rumania fell to the Soviets on 30 August 1944. The Allied
strategic bombing in 1944 of the synthetic oil facilities caused the strategic feserves of
aviation, diesel, and motor fuel to drop sharply. Aviation fuel production was roughly
160,000 tons a month in early 1944 while the Luftwaffe consumed 195,000 tons. Diesel
fuel production dropped to approximately 60,000 tons in the fall of 1944.30 This was the
most significant logistics commodity in preparation for the offensive. Oil and fuel
production would influence the other factors of moving and sustaining the force. During
the buildup for the offensive, Oberkommand Wehrmacht (OKW) would restructure units
from motorized to horse-drawn or bicycle or walking due to lack of fuel.

Once materials were produced for the war or personnel obtained for units, they
had to be moved to other industries or to the units in the field. Railroads, inland
waterways, and highways were the three basic modes of transportation within Germany.
Rail accounted for approximately 75 percent of the military traffic, water moved
approximately 20 percent, and roads moved around 3 percent. It is ironic that the main
use of Hitler’s single biggest accomplishment, the construction of the Autobahn, was by
his retreating forces. Despite heavy bombardment by Allied bombers, the German
railway system remained relatively viable. Troops were able to move with relatively few
delays. In mid-August, weekly rail loading by the Reichsbahn was almost 900,000
railcars.>’ This is significant since many of the units and most of the supplies for the
Ardennes Offensive would be moved by rail to the built-up area.

Overall, Germany reached her highest levels in war production by the summer of
1944. However, the landings in Normandy in June 1944 allowed Allied air forces to
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position themselves closer to German industrial sites. The Allies then increased their
strategic bombing that caused German production to decline for the rest of the year. In
addition, the loss of key raw materials was starting to degrade certain areas of war
production. The most critical areas were fuel and explosives production. The loss of
these materials resulted in Germany consuming large amounts of strategic raw materials
reserves. On 3 September 1944, Production Minister Albert Speer estimated that the
remaining reserves would last through the end of 1945.3% After this analysis, it is easy to
conclude that Germany possessed the capacity in manpower, transportation, and
industrial capacity to build up and initiate a major offensive.

Section III. Hitler’s Strategic Assessment

In September, Hitler began to analyze his military, political, and war production
situation. He had a retreating disorganized army, no Allies to come to his aid, and a
population that needed a victory. Hitler was a believer and follower of Frederick the
Great and Clauswitz. He believed he had to end the two-front war quickly. He needed a
counterattack to strengthen the resolve of his troops and the population. He also wanted
to demonstrate to the Allies that Germany was still capable of a staunch defense. Hitler
began to analyze the location and requirements for a successful offensive.

Hitler realized that an offensive in the East would accomplish nothing significant
since the Soviets had no specific weaknesses or center of gravity that could be rapidly
attacked. Italy was too narrow and would have no impact on fighting elsewhere.
However, the Western Front offered several advantages to meet his desired results. The
advantage was based on the American and British center of gravity. The Allies relied
heavily on their supplies coming from the ports. Over 400,000 tons of supplies daily
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were coming from ports in the Normandy region of France via the Red Ball Express to
the First and Third US Armies--a one-way trip of over 350 miles.** The most important
port to the Allies, Hitler reasoned, was the newly captured port of Antwerp. British
troops captured the port intact on 4 September but German troops in the Schelde Estuary
blocked any Allied ships from safely entering the port. Hitler realized once the Allies
opened Antwerp, they would have shorter interior supply lines and would be much harder
to contain. Hitler knew that the opening of Antwerp would take several months. With
this in mind, he estimated that before the Allies could use Antwerp, they would outrun
their supplies and would have to conduct an operational pause. The Allies were already
showing signs of slowing their offensive due to the time required delivering supplies
from Normandy. This operational pause, he thought, would allow him to reorganize and
establish a firm defense along the Seigfried Line while he organized an offensive to
capture Antwerp.3 * He believed the worst case result of an offensive in the West would
be that the British north of Antwerp would escape and that the Americans south of
Antwerp would be pushed back to the battle lines of August. This setback for the
Americans and British, he hoped, would give him a four-month operational pause in the
West to concentrate his efforts on the Eastern Front. Hitler’s best case scenario was that
the offensive would cause a rift between England and America, thus causing the alliance
to fracture and he could then make peace with the Americans and British and concentrate
his efforts on the Soviets. Finally, an attack in the West would help in maintaining and
protecting the production of the Ruhr industrial sites.*

With these factors in mind, Adolf Hitler stated his intentions at a meeting of his
essential leaders on 16 September 1944. He stated, “I have just made a momentous
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decision. Ishall go over to the counterattack, . . . here, out of the Ardennes, with the

objective--Antwerp.”
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CHAPTER 2
PREPARATIONS AND BUILDUP FOR THE OFFENSIVE

Hitler’s counteroffensive called for massive force restructuring, a significant
logistics buildup, secrecy, and surprise. He promised thirty divisions and 2,000 planes to
support the offensive. This chapter will discuss the plan for preparations and execution
of the buildup.

Chapter 1 of this thesis explained the state of the German war production and
military and political situation from which Hitler expected to produce the required forces
and supplies for this last great offensive. Now, let it will examine the German economic
situation during the preparations for the Ardennes Offensive to gain a perspective on just
how efficient the German staff was in planning and accomplishing the logistics
preparations. This review of the economic situation will show a desperate situation in all
aspects of war production and resources required for war. It will also illustrate the
inability of the German war industry to provide sufficient equipment, fuel, and
ammunition to the force to éccomplish the mission.

Section I. War Industry Production Situation,
16 September to 15 December 1944

Hitler made his decision to launch the Ardennes Offensive based on a war
industry production situation of mid-September. It is difficult to believe that he
forecasted how the production situation would evolve in the next few months and how
that would affect his ability to resource the offensive. The Allies were taking ground in
the West after the German collapse in France; Italy was falling; and the Russians were in

an operational pause of their offensive in the East.
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Raw Materials Situation

By December 1944, all the countries mentioned in appendix A were lost and
Germany no longer received supplies from outside sources. Rumania was the most
significant loss because of the Polesti oil fields. This loss would significantly degrade
Germany’s ability to replace losses and supply sufficient materials to the Ardennes
Offensive.

Coal was the only resource that Germany had iﬁ any significant amount.
However, in the last quarter of 1944, the situation was steadily growing worse. Coal was
significant in that it provided the fuel source for most industries--especially steel
production. There were four factors affecting the coal situation: increasing demand,
declines in production, inability of transportation to move stocks, and the reduction of the
labor force. Allied air attacks accounted for a 50 precent drop in Ruhr coal production.
Again, the transportation deficiencies noted earlier resulted in problems in moving the
coal to needed areas.’

Hitler based his plan for an offensive on a poor petroleum situation that
progressively worsened toward the time of the start of the offensive. The loss of the
Polesti oil fields in Rumania and Allied air attacks on petroleum production facilities had
a significant impact on fuel production and significantly affected the Ardennes planning
and buildup. Consumption by the military and civilian sectors increased despite attempts
to cut use while production dropped significantly.

Situation of German War Industry Productioﬁ

Chapter One discussed the situation of the war industry during the period of 1944

before Hitler made his decision to launch the Ardennes Offensive. This section will
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discuss the situation of the German war industry from 16 September until 15 December.
It will discuss the impacts of Allied air attacks on the war industry severely degraded
production and had a dramatic effect on the logistics preparations and condition of units
before the start of the Ardennes Offensive.

Explosive Production

Allied air attacks on the synthetic oil industry degraded German explosive
production. Production of explosives was only 20,000 tons in December--a 30 percent
decrease from the beginning of the year. A lack of nitrogen, a principal in the production
process, from outside sources greatly degraded the production of explosives. Despite the
difficulties, explosive requirements for the offensive were met at the expense of other
theaters and reducing strategic reserve inventories.?

Ammunition Production

Although production of ammunition increased during the buildup, the shortage of
explosives was the bottleneck. Significant inventories allowed planners to meet
requirements for the Ardennes Offensive. The only significant shortage was in 120-
millimeter antiaircraft and mortar ammunition. This would cause significant problems
during the offensive when German AAA units would be without ammunition to suppress
the massive American air forces. Ammunition supply was not the determining facfor in
the Ardennes Offensive. Distribution was the major factor.’

Steel Production

Steel production was severely reduced by the year’s end. Allied bombing of the
Ruhr district reduced production to about one million tons. On-hand inventories were
high enough to make up for losses in production and did not affect preparations for the
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offensive. However, due to the lack of raw materials coming from other countries, raw
material reserves could not be replaced.*

Fuel Production

Fuel was the single most influential class of supply during the preparations for the
Ardennes Offensive. Fuel production industries were a pﬁﬁaw target of Allied bombing
and oil receivéd from outside Germany was reduced to nothing. Allied bombing caused
aviation fuel inventories to drop to 160,000 tons, motor gasoline to 140,000 tons, and
diesel oil to 110,000 tons by September 1944. Aviation fuel production decreased to only
26,000 tons in December. This was down from a high of over 200,000 tons in early
1944. In May, the Luﬂwaffe used 195,000 tons. In December, their consumption
dropped to 44,000 tons. Consumption was being curtailed to save fuel for the offensive;
however, this reduced the ability of the Luftwaffe to conduct reconnaissance or defend
against attacks on vital areas. Hitler was truly gambling on the success of the offensive.
At peak consumption rates, aviation fuel would last another month; at the reduced rate, it
would stretch another four months.

Motor gasoline production reached a high in production of 200,000 tons in the
spring of 1944 but slumped to 50,000 tons in December. To save fuel for the offensive,
OKW enforced ;estrictions that reduced military fuel consumption to 70,000 tons in early
December. Of this amount, planners allocated approximately 25 percent to the Ardennes
offensive. The shortage of fuel would cause severe problems during the buildup for the
offensive. Units would be limited in movements that would restrict reconnaissance,

rehearsals, and supply movements.
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Production during the period of the Ardennes preparations for all three types of
fuel was 536,000 tons. The Mineral Oil Plan of 1944, before Allied bombing, projected
1.72 million tons for the same period. The last reserves of the Wehrmacht, industrial, and
civilian sectors were depleted to meet the fill requirements for the Ardennes Offensive.
Field Marshall Wilhelm Keitel, Chief of OKW (German Department of the Army), was
directly responsible for the distribution of fuel for the offensive. To acquire sufficient
stocks for the offensive, OKW cut fuel éllocations to other fronts to below minimum
requirements. On 7 December 1944, in a memo to the Commander, OB-West, Field
Marshall Rundstedt, Keitel stressed the significance of Allied air attacks on fuel
production. He stressed that the attacks on the German oil industry had resumed and that
fuel losses were irreplaceable. His report indicated that inventories of motor fuel would
last another two weeks or rationed for another two months. The home front and other
theaters made the last sacrifice to make the offensive possible. Despite this desperate
situation, OB-West received the allocated amount for the Ardennes Offensive. However,
this was at great sacrifice to other military fronts and the civilian sector.” Even though
the required amount of fuel was provided to OB-West, Hitler directed that half the stocks
be retained east of the Rhine for two reasons: (1) if the Allies conducted an offensive
during the buildup, the stocks would be protected; (2) positioning stocks east of the Rhine
would support the deception plan of a defense of the Rhine.®

Motor Vehicles

The decrease in production seen in the first half of the year continued. In
October, only 4,500 vehicles were produced. Production further decreased to only 3,000
in December. The shortage of fuel continued to plague vehicle production. Lack of fuel
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disrupted shipment of newly produced thicles produced. Shortages of fuel in units
prevented the few units that received vehicles from using them once received from the
quartermaster.” In a later section, the impact of the vehicle shortages will be discussed.
Armored Vehicles

Allied attacks on tank production facilities had relatively little effect on
production. An average of 1,500 tanks and assault guns were produced and shipped to
the front each mqnth during the buildup. Allied bombing of tank plants stopped in
November, and tank production caused no significant issues during the Ardennes
buildup.8 However, there were significant difficulties with tank maintenance and supply
of repair parts. At this time in the war, there were forty-three varieties of German tanks.
This presents éproblem with repair parts supply and maintenance training. In addition,
as contractors developed new ideas, they would change the production line and issue
tanks with upgrades and features. These new tanks and variations on current models
caused problems in maintenance and repair. Maintenance soldiers and crew members did
not have time to train in the maintenance. Likewise, there were very few spare parts
available in the maintenance companies to repair malfunctions.’

Aircraft Production

During the buildup for the offensi§e, the Luftwaffe accepted 10,996 fighter
planes. The production industry was dispersed and less vulnerable to Allied air attacks.
However, when Allied bombings disrupted transportation, dispersion became a handicap.
During the preparations for the Ardennes Offensive, the Luftwaffe strength reached an
all-time high in numerical strength. During the buildup, the Luftwaffe increased to 3,300

planes--almost 70 percent increase. "
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Electricity

Allied air attacks resulted in a 33 percent reduction of electric output. Attacks on
electric plants and the inability to receive coal were factors affecting the reduction. This
low electrical output affected the production of aluminum and nitrogen. " Aluminum is
used to produce planes while nitrogen is used to produce ammunition. These would
affect the ability to provide sufficient planes and ammunition for the offensive.

Transportation

During the period of the operational buildup for the Ardennes Offensive, the
Allies began large scale bombing of supply lines along the Western Front. This effort
was so intense, the Germans believed the Allies were attempting to create a
“transportation wasteland” in the W¢st. The efficient German rail system was a target of
Allied bombing. The bombing of the railroads, in addition to the bombing of the Ruhr
district, greatly reduced Germany’s ability to move materials and supplies. During the
month of October, 703,580 rail cars were loaded. November saw a shift in Allied
bombing away from the Ardennes area to support the Allied attacks on Aachen. This
resulted in an increase in the number of rail cars loaded to 805,884 cars. In December,
Allied bombers were again targeting the rail system and the number of railcars loaded
dropped to 547,309. By the end of 1944, marshalling capacity dwindled to 40 percent.
Backlogs of railcars due to interruptions in the rail lines grew to 1,700 trains in
November. By the middle of December, approximately 7 percent of the German railcars
were uploaded with equipment and awaiting movement. By 2 December, the Germans
believed the Allies were trying to isolate the Ruhr district with air interdiction and
bombing. This isolation caused the railcar turn around in the Ruhr district to fall from
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22,000 cars in January 44 to 7,000 cars in December 44. The immediate result was that
industries in Germany, especially in the southern regions, were receiving insufficient coal
while coal piled up in the Ruhr district. This isolation by the Allies caused vital coal
operated industries such as electricity, and steel to reduce operations due to insufficient
coal shipments.12

Despite the difficult rail communications situation, a strict priority system ensured
that military transport arrived at their destination. The rail problems mainly affected
nonmilitary traffic. During the Ardennes buildup, traffic was interrupted in
approximately one-third of all movements. Meanwhile, several important cuts in bridges
over the Rhine at Cologne halted Rhine River traffic after 14 October.?

To summarize the economic situation, it is easy to see that Germany could
maintain the buildup required for the offensive but only at the cost of severe curtailment
of civilian and other military theaters. The only significant difficulty was in all three
categories of fuel. However, this was overcome by the sacrifice in other theaters. The
difficulty caused by the Allied bombing caused significant shortages. Even if the
offensive could be successful, it would be difficult to sustain the forces over a significant
period.

Section II. Results of Allied Bombing

In September, Allied targeting shifted to transportation centers and in October to
the Ruhr District. The Ruhr district was Germany’s primary industrial manufacturing
region. It was vital to the German war machine and civilian economy that Germany
retain control of the region and continue to receive war materials. Meanwhile, attacks on
aircraft, tank and motor transport industries con;cinued. These bombings resulted in a 25
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percent reduction of aircraft output and a 20 percent decline in motor transport and tank
output. Attacks on the Ruhr steel industries caused production to drop 43 percent from
October to November. By the end of 1944, production of combat munitions had
dwindled to two-thirds of the August-September levels. However, the attacks on the
transportation centers and infrastructure overshadowed the shortages. Materials produced
were difficult to move to the areas they were needed."*

Section I1I, Luftwaffe Situation

The situation for the Luftwaffe was not encouraging. Fuel was the main concern
within the Luftwaffe with aircraft availability a close second. The general policy was one
of a concerted effort to conserve fuel and assets. This resulted in a stockage of reserve
fuel and ammunition as well as an increase in serviceable aircraft.'> The past few months
of near uninterrupted Allied air superiority caused many problems for the Lufiwaffe.
Despite these problems, FM Herman Goering, Commander of the Luftwaffe, was able to
equip and recommitted fifteen decimated Luftwaffe units by the end of October. The
strength of twin-engine fighters increased by 25 percent from the beginning of the year.
However, monthly German losses averaged 1,800 single-engine fighters in the West
alone. This, along with the increase in deliveries, resulted in only a slight increase in
actual availability of aircraft. The readiness emphasis on fighters was accomplished at
the expense of the bomber and reconnaissance arms of the Luftwaffe.'®

Regardless of the number of planes, the desperate situation in aviation fuel limited
use of the new planes. As mentioned earlier, aviation fuel production was suffering and
stocks were being depleted. The éhortage of fuel had two primary effects. First, pilot

training was cut from 250 hours to 110 hours. Secondly, as a result of pilot and fuel
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shortages, Luftwaffe planes were only able to engage Allied missions over Germany on
an average of four days a month compared to the Allies who conducted missions on a
daily basis.!” At the start of the offensive, Luftwaffe Command West had a strength of
2,292 planes of all types of which only 1,376 were operational.18

In September, there were seventy-five serviceable airfields within a 125-mile
radius of the Ardennes Offensive staging area. However, within the first four weeks of
the buildup, thirty-four of the airfields were rendered unserviceable or partially
unserviceable by Allied air interdiction. Poor soil conditions inhibited the repair of
damaged airfields. To make matters worse, none of these airfields was suited for winter
operations. These conditions forced the Luftwaffe to consolidate aircraft at a few bases.
Additionally, the Germans wanted these .forward airbases to conserve fuel and provide
maximum time on station for ground support. This consolidation resulted in
overcrowding of aircraft and gave Allied aircraft a target-rich environment when

attacking these airbases."

By December 1944, the Luftwaffe received 527 Me-262 jet fighters. The
Luftwaffe fielded the first Me-262 units this same month. However, technical problems
and an effort to conserve aviation fuel resulted in a lack of pilot training. This would
result in the Me-262 having no significant influence on the war much less the Ardennes

Offensive.”’

Approximately 75 percent of single engine fighters in the Luftwaffe were located
on the Western Front--an amount of approximately 1,500. Of these, approximately 70
percent were serviceable. German production of single engine fighters for October was

850 ME-109s and 650 FW-190s. Production of twin engine fighters was 240 aircraft
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with the majority being Me-110s, which were used mainly as night fighters. The strength
of the Me-110s had grown to over 700 by November. Approximately 225 bombers were

located in the area and were used for night bombing of Allied supply lines.”!

During the preparations and buildup for the offensive, the Luftwaffe was mainly
used for reconnaissance. Planes were also used to fly up and down the front to attempt to
drown out the sound of vehicles moving into place on the final few days before the

assault.

Such was the situation in Luftwaffe preparations for the Ardennes Offensive.
Although there was a rather large number of fighters and bombers in the area, restrictions
on fuel usage would limit the effectiveness of the Luftwaffe during the buildup. This
situation resulted in the Ardennes Offensive being the first offensive the Germans
launched without air superiority.”? As the offensive would unfold, the results of the
unprepared Luftwaffe would be fatal.

Section IV. Allied Situation

Next, it is important to view the actions of the Allies during the buildup phase and
how these actions would affect German logistics efforts for the Ardennes Offensive. '
Much of Hitler’s plan depended on the Allies remaining static and the Germans holding
the line of Septembér. This thesis paper will not cover the full range of Allied operation
in the West, only those aspects that affected the German offensive or logistics
preparations.

In an effort to secure access to the port of Antwerp, British and Canadian troops

surrounded the Germans on 3 November in the Schelde Estuary at the mouth of the Rhine

and accepted their surrender. Although Antwerp was now in Allied control, the Allies
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would have to cléar the mines in the estuary before the port could be used. The Germans
were unable to demolish cranes or docks and the port required only minor repairs. The
port was finally available to Allied shipping on 28 November. This provided a major
port to receive supplies and gfeatly cut the resupply time to units at the front that were
stalled by fuel shortages. Once Antwerp was opened, the priority of the Red Ball Express
from Normandy shifted to Antwerp. By November, the Allies were using La Havre,
Rouen, Cherbourg, and ports in Southern France as primary ports with over 1.2 million
tons of supplies. By December, over 420 thousand tons of supplies were arriving at
Antwerp--27 percent of all Allied supplies.® This was what Hitler expected and wanted.
Now, if successful, the capture of Antwerp would bring about the results he wanted from
his offensive.

On 16 November, the Allies began an expected attack over the Rohr River toward
the Rhine. At the beginning of this. offensive, 2,500 Allied bombers dropped'more than
9,400 tons of high explosives on German positions and reserve locations in the heaviest
tactical bombing of the war to date.”* This disrupted operations in that area and caused
OKW to shift two divisions designated for the Ardennes to Fifteenth Army to block the
Allies advance.

Meanwhile in France, the Allies were able to forward stage bombers on the
continent. This increased the range and reduced the turn-around time for bombing raids
on Gerrﬁan industry and transportation centers. 1 do not believe Hitler expected Allied
strategic and operational bombing to degrade war production to the degree it did. The

Allies were in a situation that Hitler envisioned: ties to a port and with over stretched
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lines of communications. However, Hitler did not expect the Allies to posses such
superiority in the air.

Section V. Planning for the Offensive

On 25 September, the German General Staff began the staff planning process to
develop courses of action to meet Hitler’s guidance. Hitler’s guidance had several major
points: (1) the attack should be sometime between 20 and 30 November; (2) it should be
made through the Ardennes sector; (3) initial objective to seize bridges over Meuse
River; (4) thereafter, Antwerp would be the objective; (5) annihilate the British and
Canadians north of the Antwerp-Liege-Bastogne line; (6) a minimum of thirty divisions
would be available, ten of which would be armored; (7) support would be given by an
unprecedented concentration of artillery and rocket units; (8) operational control vested
in four armies--two Panzer armies abreast in the lead, two armies composed largely of
infantry to cover the flanks; (9) the Luftwaffe would support the operation; (10) all
preparations would aim at securing tactical surprise and speed; (11) secrecy would be
maintained at all costs and only a limited number of individuals would be made privy to
the plan,? and (12) the provisions o‘f only fresh units of full fighting capacity for the
offensive.?® The staffs of the Wehrmacht and Army Group B applied all of this guidance
when developing courses of action but available resources convinced them that only a
smaller objective could be accomplished. As the planning for the offensive progressed,
Army Group B became overwhelmed with having to plan the offensive and control
fighting on the front. To solve this problem, OKW created Army Group H on 29 October
to control Holland and the fighting in Aachen, thereby allowing Army Group B to devote

time and planning to the offensive.
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Two critical errors that occurred up front affected the remainder of the planning.
First, Field Marshall (FM) Rundstedt, Commander of OB-West, the theater where the
Ardennes Offensive was to occur, was not informed of the impending operation.
Likewise corps and division commanders were informed fours days from the start of the
offensive, regimental commanders two days, and company level commanders were
infonned on 15 December.”” Secondly, only the OKW was involved in planning for
ammunition and fuel requirements. General Alfred Jodl, Chief Armed Forces Operations
Staff, completed the remainder of the planning. This was to maximize secrecy of the
plan. These errors caused problems in that OKW and OB-West did not know planned
units, locations, missions or concept of maneuver with which to calculate fuel and
ammunitions requirements. This was the start of a series of logistics problems caused by
the secrecy plan. These logistics problems will be identified throughout this paper.

The General Staff developed five different courses of action from which Hitler

. combined two into what has been called the “Big Solution.” Jodl believed the means

were not adequate to achieve this new plan but preferred not to oppose the Fuehrer’s
plan.?® On 22 October, Hitler held a planning conference at the Wolf’s Lair with
Lieutentant General (LTG) Siegfried Westphal, Chief of Staff OB West, and LTG Hans
Krebs, Chief of Staff Army Group B. At this meeting, two target dates were fixed: 15
November for the end of preparations and 20 November for the start of the offensive.
These dates were to coincide with forecasted poor weather and a new moon to reduce
effectiveness of Allied air forces. A troop list was produced for the planners that
included thirteen infantry divisions, two parachute divisions, and six Panzer divisions. It
should be noted that this plan was nine divisions below the instructions that Hitler
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demanded. However, three infantry divisions and six Panzer divisions included in this
planning would have to be withdrawn from the front lines by OB West and refitted. This
would weaken the already thin defensive lines, since there were only nine Panzer
divisions within the entire OB West theater of operations. Hitler promised an additional
five motorized antiaircraft regiments from the Luftwaffe, twelve Volks.Aﬂillery Corps,
and ten rocket projector brigades. Field Marshall Keitel promised 4.25 million gallons of
fuel plus fifty trainloads of ammunition in excess of current consumption. Model and
Rundstedt submitted several other plans to Hitler commonly called the “Small Solution.”
The major point of contention between the two courses of action was the amount of units
available to achieve the “Big Solution.” Many commanders did not believe there were
sufficient units a\;ailable to achieve and sustain the objective. Field Marshall Jodl
calculated it would take extreme measures to create necessary units.?’

Much discussion has arisen since 1945 from the suggestion that the offensive
depended on captured supplies. Field Marshall Jodl stated that no such orders came from
the Wehrmacht planners.® However, some captured orders from tactical units stated the
importance of captured supplies--especially fuel. Ibelieve that the lower level tactical
commanders (division level and below) realized the shortages in fuel and issued orders
for units to capture fuel when possible.

A problem with movement and fuel planning was that many units had more
equipﬁlent then they needed. Armored divisions normally used sixty-two trains for
movement. However, when units requested 120 trains, planners knew the unit had more

equipment than required. Much of this additional equipment was captured vehicles being
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used by troops either to make up for shortages or for dismounted infantry wanting
vehicles for movement.’!

Some activities directed by higher headquarters added to the logistical difficulties.
Hitler ordered an artillery preparatory barrage to start the assault, which should destroy
enemy targets within range of German artillery. Artillery and rocket projectors should be
extensively supplied with ammunition. The first priority was to stocks for the preparation
barrage with secondary effort to supplies for the assault. Hitler placed particular
emphasis on forward placement of engineer units and on the supply of engineer material
to enable river crossings.*?

In order to provide the specified number of units for the offensive, OKW
undertook massive restructuring of some units. The rebuilding effort faced some tough
challenges. Many units were decimated earlier in the year and were shells of their
authorized strengths. Notable examples were the Panzer Lehr Division (PLD) and the
2nd Panzer Division. The PLD was originally designed for 17,200 men and 190 tanks,
but by September had only two companies and five tanks. Battles from Normandy and
across France reduced the 2nd Panzer Division from 20,000 men and 238 tanks to 2,650
men and one serviceable tank by the time it had retreated to the German Border.”®> To
improve the combat vehicle situation OKW set the Western Front as priority for
receiving supplies from armament plants. In November, 1,349 tanks and assault guns
were sent to refit units and another 1,000 were sent in December before Christmas. In
lessons learned from Russia, Germany created snow-clearing units and put them on
standby to clear roads. Tanks were developed to spread sand on the icy high-grade

roads.>*
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To find soldiers for the new units, the Wehrmacht instituted the changes
mentioned in Chapter One. As the new work structures took effect, manpower became
available. This source of manpower was used to create a new type of unit--the
Volksgrenadier Divisions (VGD). The purpose of the Volks Grenadier Division was to
provide sufficient mobility with as much firepower as possible with the least possible use
of personnel and equipment. These divisions were organized with 10,000 men as
opposed to the earlier German infantry divisions that contained 17,000 men. The
structure of the Volks Grenadier Divisions was not uniform but was generally three
regiments with two battalions each. The reason for differences was mainly due to the
shortage in weapons and equipment. To offset the reduced firepower of the Volks
Grenadier Division, the soldiers were issued more automatic weapons and large numbers
of the 80-millimeter Panzerfaust German shoulder fired antitank weapon. Although the
Volks Grenadier Division was lacking manpower and firepower, it was equipped with the
most modern infantry equipment and filled with experienced officers and non-
commissioned officers. The ineffective Luftwaffe and idle Navy supplied most of the
troops.3 >

Manpower that came from the expansion of the draft age was used to form the
Volksturm. SS Reichfuehrer Heinrich Himmler controlled training for the Volksturm.
The Volksturm was used to complement the Wehrmacht in direct defense of the soil of
the homeland. They were used to provide defense of civil sites and industries. These
Volksturm units were equipped with a vast array of equipment consisting mostly of
weapons left over from World War I or captured from other countries for which there

was a lack of ammunition. These units did not have standard uniforms and wore World
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War I steel helmets. Only a red and white armband gave any semblance of a uniform.
Older soldiers were used to form battalions and replaced active duty manning the
Siegfried line. These replacement battalions consisted of older soldiers and soldiers that
suffered ailments that prevented’ them from serving in front line units. German soldiers
called these new units “stomach battalions” due to the large number of sick and lame
soldiers. The active duty units were then used to fill divisions targeted for the offensive.
Many of the “Hitler Youth” units were a part of the Volksturm and served both on the
front lines and in protection of cities and industries.*®

On 8 October, the Chief of the Replacement Army informed General Jodl of the
units that would be available by 10 December: twenty-four Volks Grenadier Divisions,
two paratroop divisions, twelve Panzer and Panzer grenadier divisions, twelve Volks
Artillery Corps, fourteen baftalions of independent Army Artillery, ten Volkswerfer
Brigades, sixteen antitank and as‘sault gun battalions, four engineer battalions, six to ten
bridge columns, one bridge battalion, and one assault boat company. This would meet
Hitler’s objective of 30 divisions; however, it was known that some of the Volks
Grenadier Division units would be sent to other fronts.>” Therefore, Hitler’s goal of thirty
divisions could not be met by the creation of new units but would require additional units
to be withdrawn from the front lines elsewhere and moved to the Ardennes sector. The
Foreign Military Studies manuscript A-977 provides an excellent breakout on the
timeframe for the creation of these divisions.

Panzer units would also require reorganization and reequipping with new
equipment. Ten new Panzer brigades were established around a core of forty tanks.
These brigades would be structured with two battalions of twenty tanks each and an
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infantry battalion. These units were given priority fill of the new medium Panther and
heavy Tiger tanks.*® The reorganization of the Panzer units is outlined in Appendix B.
Table 1 shows the allocation of panzers to units. Table 2 illustrates the initial number of
units that were planned on 11 October and the status of each type of unit that was
employed on 16 December, added during the Ardennes Offensive and how many were
not reorganized by the time they were committed during the Ardennes Offensive. Table
3 illustrates the breakdown of divisions by major command.

Panzer units had problems with reorganization. German Panzer and SS Panzer
divisions had one Panzer regiment and two Panzer Grenadier regiments. The divisions
averaged 90 to 100 medium tanks. Both had a self-propelled antitank battalion.
However, the Panzergrenadiers lacked mobility. Only half of the troops rode on half-
track vehicles and material shortages reduced the remaining troops to tra.veling ona
collection of German trucks and captured equipment. Of the three ‘artillery battalions
assigned to the divisions, only one was self-propelled. In the SS divisions, one of the
four was self-propelled. Of note, within the Panzer units, although they were uniform at
battalion level, there were five models of main battle tanks including experimental
tanks.>®

To makeup for a shortage of vehicles and fuel, German artillery was generally
horse-drawn. This made artillery slow to displace and move forward to support the
advance. The Volks Artillery Corps ranged from 50 to 100 guns. This included many
captured weapons that complicated ammunition requirements. The seven new
Nebelwerfers (Rocket Propelled Artillery) brigades were motorized and were to be used

once the advance progressed beyond the support of standard artillery.
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Overall, the planning for the offensive was quite extensive and complete.
Planners conducted an amazing restructuring and mobilization to create new divisions
and reorganize decimated units all within a span of a few months. The elaborate
~ deception plan maintained secrecy under intense enemy air superiority and bombardment.
Finally, the planning was compartmentalized at both the strategic and operational levels
while tactical commanders were unaware of why they were truly being reorganized.

Section VL. Terrain and Climate

The Germans knew the Ardennes area from their advance in the area in 1940.
However, when the planners went to retrieve their orders and pléns from the 1940 assault,
‘they discovered that a fire from Allied bombing had destroyed the files. Hitler took
terrain into consideration when planning the Ardennes Offensive. Hitler wanted a quick
assault through the area to capture bridges across the Meuse then push on to capture
Antwerp. After the Meuse, the roads and terrain favored tank mobility. However, the
terrain of the Ardennes was not conducive to tank warfare.

The Ardennes Forest presented unique challenges. These challenges are a limited
road network caused by the hilly terrain, dense forests, numerous rivers and hills and
winter conditions. There are very few heavy-duty roads that tanks could use and none
ran east to west. Most of the good roads run northeast to southwest. The minor roads in
the Ardennes were usually unpaved, very narrow, and curvy. These minor roads had
poor surface quality that would quickly turn to mud and ruts if traveled by heavy units or
large numbers of vehicles. Finally, the roads that lead from the assembly areas to the
initial battle positions were similar to the above terrain. Reinforcements and resupply

would have to travel in similar terrain. Roads in the area would require heavy
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maintenance to keep open.** Bastogne and St. Vith were the two major road and rail
networks that dominated the area. Bastogne was key to bringing supplies to front line
divisions and was to be captured by 23 or 24 December.*!

Rivers are another terrain issue facing the German axis of advance. The
numerous rivers in the region run parallel to the proposed axis of advance. These rivers
passed through deep river valleys, normally 500 feet below the rim of the ridge, which
offered favorable positions to defending units. The priority of aerial reconnaissance was
to determine the existence of bridges, which bridges required repair, and whether pontoon
bridges were in use by the Americans.*

The conifer tree woods on either side of these roads were very thick and mobility
was impossible for vehicles and difficult for ground infantry. The limited open ground
was soft and limited movements even in good weather. In winter, cross-country travel
was difficult unless the ground was frozen. Hitler accepted the risk of unfavorable terrain
in favor of surprise and the anticipated results. Field Marshall Jodl stated that they had
expected hard, frosty ground that would enable then to ﬁlove through the Ardennes in one
day.®®

The weather in the Ardennes in the winter is very unpredictable and cold. Due to
the elevation of the Ardennes, snow was a pqssibility at anytime and low clouds and fog
are common. Fog and low clouds aided in hiding the buildup from Allied reconnaissance
planes. Finally, fog over the Ardennes during the last three days of the buildup concealed

the movements of the German assault units to their final assault positions.
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After reviewing the terrain and climate, the three Army commanders believed it
would take at least four days to reach the Meuse because of the unfavorable terrain and
the difficulty of the roads.*

Section VII. Movement Planning

Movement to the assembly areas in the Ardennes was mainly by rail. The
deception and secrecy plan called for trains to hide in tunnels during the day to avoid
detection. This resulted. in roughly ten hours a day of unavailable time and reduced
useable time of trains by one-half. Trains would arrive at night in assembly areas,
detrain, and return for another load before daylight. Air-raid sirens were employed in
detraining sites. When Allied aircraft were sighted, trains were moved to hide in tunnels.
These plans proved very effective. German losses to Allied air attack amounted to only
eight railcars of ammunition in September, eleven cars of ammunition and rations in
October, and four railcars of gasoline in November. In September and October, the
assembly areas received nearly 100,000 railcars with 144,735 tons of supplies.
November saw nearly 4,000 railcars of ammunition, fuel, rations, horses, weapons and
equipment delivered. Most of the cars received in November were units and their
equipment. The supplies buildup occurred mainly in September and October.*’
Approximately 400 empty trains with 22,000 carloads were on staﬁdby at any time to
move troops and supplies. There were approximately 80 different types of rail cars to
haul equipment. This caused difficulties in organizing trains to move the newly formed
units that contained a variety of equipment.*®

The rail movement of the first wave was completed on 10 December. Movement
of units designated for the offensive is shown in Appendix C. Units that were involved in
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the offensive that are not listed were élready in the area or marched to the area. As
shown from the table, movement for the offensive units did not begin until 28 October-- '
over a month since the plan was conceived and less than one month from the original
start date. To give an overall perspective of the magnitude of the movement of forces,
Figure A provides the German Order of Battle as of 16 December 1944.

Although movement would be completed by 10 December, it was estimated that it
would take an additional six days to move units and troops into their initial battle
positions. This was executed as planned and without much interference from Allied air,
since the weather was foggy and cloudy. Sixth Army used detraining stations in the
Cologne-Bonn-Euskirchen area while Fifth Army used stations at Wittlich and Trier.”’

Until 16 December, all detraining took place between Muenchen-Gladbach and
Trier. After the offensive started, detraining had to be conducted east of the Rhine due to
Allied air attacks.”® Once troops arrived in detraining stations, they moved forward to
their assembly areas by foot. Units often used either horse or manpower to move artillery
into position instead of vehicles to prevent noise detection. Most units did not move to
their initial positions until the night before the offensive. In some cases, units conducted
as many as five consecutive night marches. This created the problem in that soldiers and
leaders were unfamiliar with the terrain because they arrived without time to conduct
reconnaissance.

Once in the assembly area, units were unable to use their radios. This forced
them to use couriers. Reconnaissance patrols and artillery activity were restricted. The
Germans developed strict methods of traffic control. Many roads were designated one

way with control officers at intersections. The secrecy plan also hindered support efforts.
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Tank maintenance facilities were not brought into the érea until 14 December because
Gen Horst Stumpff, commander of Tank Maintenance units, was not informed of the
offensive until 13 December. Of significance, there were six tank maiﬁtenance
companies and one evacuation company for mainteﬁance and recovery support for the
offensive.*’ |

The buildup plan called for the majority of equipment and troops to be moved to
the assembly areas by rail. However, in September, supplies, fuel and ammunition could
only be moved by rail as far as the Rhine. Rail lines west of the Rhine were damaged and
repairs were prioritized to particular lines. Fortunately for the Germans, tﬁe railroads
west of the Rhine were built, designed, and located with military use in mind. The lines
were built during World War I and improved for the 1940 offensive into France.>

The limited amount of bridging equipment meant that units had to capture bridges
intact for the assault to be successful. Two of the supporting operations were designed to
negate some of the shortages. “Operation Grief” under the command of Colonel Otto
Skorzeney’s and his 150th Panzer Escort Brigade and Colonel Dr. von der Heyte’s 6th
Parachute Regiment were given the mission of capturing bridges in the assault sector.
When planning for the advance routes for the offensive, German surveillance ;zlanes
conducted reconnaissance over the area specifically to report on the condition of bridges.
However, trees and cover prevented reporting the condition on some bridges. However,
pictures did not often provide a clear status of the bridges. At a meeting on 23
Novemi)er, General Sepp Dietrich, Commander Sixth Panzer Army, and Major Herbert
Buechs, Luftwaffe aid to Gen Jodl, had a disagreement on the condition of bridges over
the Meuse. Dietrich had information that the bridges were usable and planned to cross

40




the bridges. Buechs had recent photographs that showed the bridges destroyed.5 ' To
protect any usable bridges and river crossings, Hitler directed the Luftwaffe to bring
forward all available motorized heavy and light AA battalions to the front and protect
captured bridges against Allied air attack once the weather broke.*? To further
complicate matters, as German units were recently retreating through the area, some units
destroyed bridges and did not report it to higher headquarters. This is another problem
with the secrecy plan. If units had known they were going to attack through the
Ardennes, they could have done some internal intelligence or ensured that information
was reported higher on bridges and routes. In some cases, German planners were
planning on crossing bridges that in reality were no longer trafficable for armor. Based
on the number of bridges required and the lack of engineer equipment, plans were
designed to give the Panzer armies a more westerly route in the north to minimize their
being cut off by a lack of sufficient crossings.> Finally, roadblocks that were part of the
West Wall defenses had to bé removed in those sectors where the initial armored
penetrations would be made. But due to the deception and secrecy plan, these could not
be removed until the night before the assault to prevent units from taking wrong turns and
going into American lines.>*

There were three threats to the German movement plan: (1) Allied air
reconnaissance over the Eifel rail approacheé; (2) bombing of Rhine bridges;‘ (3) and road
and rail cutting that was greater than repair capacity. Allied changes in strategic bombing

priorities in October to oil production facilities aided the Germans in overcoming these

challenges.”
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Despite the constant Allied air attacks, the vast majority of unit rail movements
occurred without interruption. The German rail system was the most efficient in the
world and was completely militarized. Many units came from Poland, Austria, the
Netherlands, Denmark and Norway. Fuel and ammunition had to be hauled across the
exposed Rhine bridges and unloaded quickly and quietly at the Eifel supply dumps.
Bridges over the Rhine were repaired to support the heavy traffic crossing towards the
Ardennes buildup area. Only 27 of over 950 divisional-size trains were attacked by
Allied air and resulted in a one to two day delay. The most notable rail disruption
occurred on 10 and 11 December, when Allied air bombed the Koblenz rail yards that left
over 100 bomb craters. However, preplanning and organization of rail repair activities
had the rail yards operating at full capacity 24 hours after the attack. The rail line
supporting Sixth Panzer Army was damaged on 11 December but was operating again on
12 December. In November, the Allies shifted their bombing priorities fo transportation
centers and assets. During December, Alliéd bombers caused over 125 breaks in the rail
system feeding the Western Front of which 60 were in the built-up area. Germaﬁ repair
engineers, still working on road and rail cuts caused in November, were able to repair
150 cuts with over 100 being within the buildup area.’ 6

German planners shipped most supplies by spur and branch lines since Allied
bombers concentrated on main lines. On double main lines, the shipments went one way
— detrained and turned the other direction for reloading. There were four major supply
detraining stations: Rheinbach, Mechernich, Muesch, and Kall. The main troop
detraining stations were Schleiden, Stadtkyll, Pruem, Neiderweiss, Trier, and Konz.
From 9 Sept to 15 December, main concentration areas received 144,735 tons of supplies.
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With the massive amount of traffic, the rail net did not become saturated until 17
December and supplies and trains moved with relative ease.”’

Lieutenant General Rudolf Gercke, Chief of T_ransportation, was given the task to
deal with the Rhine River crossing sites. This was top priority from September to
October. Bridges were supported to prevent single bombs from completely destroying é
bridge. Allied bombs hit two Rhine River bridges in November, while another four were
under repair from attacks in October. However, at each bridge, at least one rail line
remained operational. Ferries were modified to carry trains and highway bridges were
strengthened and laid with rail in case rail bridges were damaged. Spans of military
bridges were prepositioned on the Rhine for immediate use if needed. The Germans even
had plans to tunnel under the Rhine for troop movements, but time was too short for such
a construction project.’ 8

Section VIII. Buildup and Reorganization of Units

Since the Seventh Army was already in the sector, it was given the missioh of
conducting all of the reception for units moving into the area for the offensive. Seventh
Army assumed responsibility for movements, billeting, supply, and camouflage. The
Seventh Army maintained this mission until 10 December, when Fifth and Sixth Armies
took command of their own sectors.>

As mentioned, not all went well with the units designated for the offensive. In
October, the Allies resumed attacks in the Aachen sector. The 3rd Panzer Grenadier,
116th Panzer Grenadier, and the 12th Volks Grenadier Divisions were unable to
withdraw for reﬁ&ing. The 9th Panzer and 15th Panzer Grenadier Divisions were

committed in a local counterattack operation to relieve the Fifteenth Army. The 2nd
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Panzer Division withdrew for refitting on 20 October. The 11th Panzer Division could
not be released from Army Group G to the South and the 256th Volks Grenadier
Division, designated for the offensive, was committed to Fifteenth Army. The 269th
Infantry Division from Norway arrived in sector but had to be released to Army Group G
in the Vosges to counter Allied attacks in that sector.®’ The 2nd and 6th SS Mountain
Divisions marched 1200 kilometers from Finland but did not arrive in time for the start of
the offensive.®’ The 11th Panzer and 17th SS Panzer Grenadier Division also did not
arrive in time for the start of the offensive.®* Of note, in the original plan, the 11th
Panzer and 17th SS Panzer Divisions were designated to capture Bastogne on 17
December. Lieutenant General Manteuffel, commander of the German Fifth Panzer
Army, assigned the capture of Bastogne to the 26th Volks Grenadier Division after
realizing that the two original units would be u_navailable.63 Upon arrival, the 2nd
Mountain Division, 10th SS Panzer, and 11th Panzer Divisions were relocated to
Nineteenth Army to take place in “Operation Northwind” planned for J anuary.®* By the
end of October, no significant refitting of pianned divisions was conducted. Meanwhile,
OKW removed two of three divisions dedicated to the offensive and employed then on
other frontal sectors to prevent Allied breakthroughs that might uncover the buildup.®®
Some divisions were committed without their full complement of units and the 2n